Abstract
1 Introduction acquisition has been linked to a type of free-ranging behaviour called the area-restricted search 57 (ARS) (Kareiva & Odell, 1987) . In a prey-aggregated environment, such as in the open ocean, 58 an animal having already captured a first prey intensifies its foraging in the patch (Charnov, 59 1976; Parker & Stuart, 1976) . Therefore, an ARS is characterised by a decrease in displacement 60 speed and an increase in the track sinuosity in areas with putative prey aggregation (Bovet & 61 Benhamou, 1988). Between two patches, the animal, on the contrary, travels more linearly and 62 at a faster pace. Natural environments are generally considered as hierarchical patch systems, in 63 which patches at small scales are nested in patches at larger scales (Kotliar & Wiens, 1990 ).
64
While foraging, predators often display movement patterns at multiple spatial and temporal 65 scales that are assumed to match the spatial structure of the hierarchical aggregations of prey 66 (Fauchald, 1999) . Since predators likely adjust their foraging movements at small spatial scales, 67 especially within a dense patch, prey encounter rate is supposed to play a major role in 68 predator's foraging decisions. On the other hand, past experiences are expected to act mainly in 69 large-scale movements at a scale where prey distribution is more predictable (Hunt et al., 1999).
70
With the latest technical advances in wildlife telemetry, it is now possible to examine 71 small-scale movements that are crucial to better understand scale-dependent adjustments of 72 long-ranging predators. By using high-precision locating system (GPS, Weimerskirch et al. requires not only at-sea movement analyses, but also some method of identifying where and 78 when the animals actually improve their body condition.
80
Considering diving predators, buoyancy has been proved to directly depend on the animals' 81 body condition (Webb et al., 1998 ; Aoki et al., 2011). As a predator feeds and increases its body 82 condition, the relative proportion of adipose tissue increases thereby increasing its buoyancy behaviour which is more likely to respond directly to prey abundance (Thums et al., 2011) .
109
However, fine scale vertical as well as horizontal foraging behaviour remain poorly known 110 which limits our understanding of the seals' responses to the variability in prey distribution. 
Tracking data and identification of horizontal foraging behaviour

151
The GPS and Argos seal tracking data were both analysed with state-space models in order to 
160
(2011)). GPS tracks were analysed the same way: the switching state-space models discerned 161 two behavioural modes within the location data. All models were fitted with freely available 
Diving Behaviour and dive classification
The following diving variables were derived from MK9 and MK10 TDR data (Table 1) presents the typical profiles of the four dive classes.
259
The proportions of dive classes along the pelagic part of the individual tracks are presented on 260 auto-correlation, in the animals behaviour and a hierarchy in the dive classes activity (Table 4) .
268
An animal displaying a shallow active dive is more likely to continue displaying this class of 269 dive or to change most likely for a deep active dive or an exploratory dive. Mass gain ranged from -60 to 120 kg ( Figure 5 ) and was positively related to four variables.
290
The overall change in drift rate along the track, referred as the gain in drift rate In the pelagic waters of the interfrontal zone, all individuals displayed four distinct dive classes.
315
For all individuals but one (09-78524, 
540
Tracking apex marine predator movements in a dynamic ocean. Nature, 475, 86-90. Table 5 : Model selection based on small sample sizes corrceted AIC. The model with the smallest AICc is considered the best. The variable to explain is the gain in mass over the animal's foraging trip and the tested variables are: the animal mass when equipped before the post-breeding foragfing trip (MassStart), the gain in drift rate over this trip (DriftRateGain), the final drift rate (FinalDriftRate), the percentage of intensive foraging mode in pelagic waters (PropARS) and the percentage of active dives displayed while the animal was in intensive foraging (PropActiveARS). 
